
1

Tracking of Occupational HeatTracking of Occupational Heat--Related Related 
Illness in California, 2000 Illness in California, 2000 -- 20072007

Kathleen Fitzsimmons, MPHKathleen Fitzsimmons, MPH
Robert Harrison, MD, MPHRobert Harrison, MD, MPH

Occupational Health BranchOccupational Health Branch
California Department of Public HealthCalifornia Department of Public Health

Kathleen.Fitzsimmons@cdph.ca.govKathleen.Fitzsimmons@cdph.ca.gov

May 14, 2008May 14, 2008
•• Maria Isabel Vasquez Maria Isabel Vasquez 

Jimenez, age 17 Jimenez, age 17 ––
2 months pregnant2 months pregnant

•• Immigrant from Oaxaca Immigrant from Oaxaca 
•• Pruning grapes, Pruning grapes, 

employed by labor employed by labor 
contractor x 3 dayscontractor x 3 days

•• Max temp 91 Max temp 91 °°F in F in 
Farmington, CAFarmington, CA

•• Collapsed and taken by Collapsed and taken by 
driver to clinic with cdriver to clinic with core ore 
temp = 108.4 temp = 108.4 °°

•• Died 2 days laterDied 2 days later
"Maria's death should have been prevented,"Maria's death should have been prevented,

and all Californians must do everything in theirand all Californians must do everything in their
power to ensure no other worker suffers the same fate."power to ensure no other worker suffers the same fate."

-- Gov. Arnold Schwarzenegger, May 28, 2008Gov. Arnold Schwarzenegger, May 28, 2008
Source: The Sacramento Bee, 05/29/08
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Occupational HRI Occupational HRI 
IncidenceIncidence

Surveillance of Occupational HRISurveillance of Occupational HRI
Occupational Health Branch, CDPH Occupational Health Branch, CDPH 

•• Statewide, multisource surveillance to:Statewide, multisource surveillance to:
–– Detect cases of occupational HRIDetect cases of occupational HRI
–– Characterize disease and exposuresCharacterize disease and exposures
–– Calculate incidenceCalculate incidence
–– Identify areas for targeting preventionIdentify areas for targeting prevention
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Data SourceData Source

•• WorkersWorkers’’ Compensation Information Compensation Information 
System (WCIS) : WC ClaimsSystem (WCIS) : WC Claims
–– 2000 2000 -- 2007 data2007 data
–– Electronic data transmissionElectronic data transmission
–– Division of WorkersDivision of Workers’’ Compensation, Compensation, 

CA Dept. of Industrial RelationsCA Dept. of Industrial Relations
–– Title 8, California Code of Regulations, Title 8, California Code of Regulations, 

sections 9700sections 9700--97049704

Data FlowData Flow

Ill WorkerIll Worker Employer or PhysicianEmployer or Physician

CA Dept. of Public Health (CDPH)CA Dept. of Public Health (CDPH)
Occupational Health BranchOccupational Health Branch

WCISWCIS
CA Dept. of Industrial RelationsCA Dept. of Industrial Relations

Claim AdministratorClaim Administrator

5 days5 days

-- InsurerInsurer
-- SelfSelf--insured Employerinsured Employer
-- Third party administratorThird party administrator

First Report First Report 
of Injuryof Injury
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Surveillance Case DefinitionSurveillance Case Definition

•• Date of Injury:  1/1/2000 Date of Injury:  1/1/2000 –– 12/31/200712/31/2007

•• Include all HRI claims (heat rash        heat stroke)Include all HRI claims (heat rash        heat stroke)

•• Exclude burns and skin cancersExclude burns and skin cancers

•• Possible casesPossible cases

•• Vineyard workerVineyard worker
•• Male Male 
•• Age 30Age 30
•• 7/18/20067/18/2006

•• Due to excessive heat, the employee Due to excessive heat, the employee 
felt dizzy and fainted. Taken to hospital felt dizzy and fainted. Taken to hospital 
treated for heat exhaustion.treated for heat exhaustion.

Note: Picture not of victim; included only to represent occupation
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•• RooferRoofer
•• MaleMale
•• Age 21Age 21
•• 7/14/20047/14/2004

•• Employee began to feel dizzy/passed Employee began to feel dizzy/passed 
out on roof; heat exhaustion due to out on roof; heat exhaustion due to 
temperature extremes.temperature extremes.

Note: Picture not of victim; included only to represent occupation

•• FirefighterFirefighter
•• MaleMale
•• Age 29Age 29
•• 7/5/20067/5/2006

•• Heat Prostration while fighting a grass Heat Prostration while fighting a grass 
fire, pulling and cutting lines, employee fire, pulling and cutting lines, employee 
became sick, stopped sweating and felt became sick, stopped sweating and felt 
lightheaded. He vomited multiple times.lightheaded. He vomited multiple times.

Note: Picture not of victim; included only to represent occupation
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•• MoverMover
•• MaleMale
•• Age 46Age 46
•• 7/22/20057/22/2005

•• Employee overheated, was resting in Employee overheated, was resting in 
airair--conditioned cab drinking water, had conditioned cab drinking water, had 
seizures/convulsions, slipped into seizures/convulsions, slipped into 
coma. Is now deceased.coma. Is now deceased.

Note: Picture not of victim; included only to represent occupation
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(100)(100)

(1.0)(1.0)
(2.0)(2.0)
(9.2)(9.2)
(19.8)(19.8)
(22.9)(22.9)
(27)(27)
(13.3)(13.3)
(4.4)(4.4)
(0.4)(0.4)

Rate per 100,000Rate per 100,000
WorkersWorkersAge (yrs)Age (yrs)

3.93.95,140 5,140 TotalTotal
p<0.001p<0.001

n/an/a4949MissingMissing
2.72.7105105Over 65Over 65
3.23.24754755555--6464
3.43.4102010204545--5454
3.43.4117611763535--4444
4.54.5138713872525--3434
5.05.06816812020--2424
4.34.32262261616--1919
n/an/a2121Under 16Under 16

WCIS HeatWCIS Heat--Related Illness Claims By Age,Related Illness Claims By Age,
20002000--2007 (n=5,140)2007 (n=5,140)

No.ClaimsNo.Claims (%)(%)

3.83.8

3.73.7

4.14.1

n/an/a

2.12.1

5.15.1

Rate per 100,000Rate per 100,000
WorkersWorkers

p<0.01p<0.01

p<0.001p<0.001

5,070 (100)5,070 (100)TotalTotal

3,422 (67.5)3,422 (67.5)NonNon--HispanicHispanic

1,648 (32.5)1,648 (32.5)HispanicHispanic

EthnicityEthnicity

43 (1)43 (1)UnknownUnknown

1,264 (25)1,264 (25)FemaleFemale

3,763 (74)3,763 (74)MaleMale

No.ClaimsNo.Claims (%)(%)GenderGender

WCIS HeatWCIS Heat--Related Illness Claims By Gender and Related Illness Claims By Gender and 
Ethnicity, 2000Ethnicity, 2000--2007 (n=5,0702007 (n=5,070**))

*Age 16+*Age 16+
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Ag, Forest, Fish & HuntAg, Forest, Fish & Hunt

UtilitiesUtilities
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Admin & Support & Waste Admin & Support & Waste SrvcsSrvcs

InformationInformation
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All IndustriesAll Industries
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Rate per 100,000 WorkersRate per 100,000 Workers

00 1010 2020 3030 4040 5050

Protective servicesProtective services

Farming, Fishing, & ForestryFarming, Fishing, & Forestry

Construction & ExtractionConstruction & Extraction

Transport & Material MovingTransport & Material Moving

Bldg & Bldg & GrndsGrnds Cleaning & Cleaning & MaintMaint

Life, Physical &Soc Life, Physical &Soc SciSci

Install, Install, MaintMaint, & Repair , & Repair 

Production Production 

Arts, Design, Arts, Design, EntEnt, Sports & Media, Sports & Media

Food Prep & Serving RelatedFood Prep & Serving Related

All OccupationsAll Occupations
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July 20, 2006

July 2006 California Heat WaveJuly 2006 California Heat Wave

*Slide from Thomas Kim, CDPH

July 2006 California Heat WaveJuly 2006 California Heat Wave

Source: CDPH. Source: CDPH. Public Health Impacts of Climate Change in California: CommunityPublic Health Impacts of Climate Change in California: Community Vulnerability Assessments and Adaptation Strategies Report No. Vulnerability Assessments and Adaptation Strategies Report No. 
1: Heat1: Heat--Related Illness and Mortality. Related Illness and Mortality. July 2007.July 2007.
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Heat Wave HRI Claims AnalysisHeat Wave HRI Claims Analysis

•• Heat Wave PeriodHeat Wave Period
–– July 15 July 15 –– August 1, 2006 August 1, 2006 

•• Referent PeriodReferent Period
–– July 8 July 8 –– 14, 2006 and August 12 14, 2006 and August 12 –– 22, 200622, 2006
–– Same number of days (18)Same number of days (18)
–– Equal distribution of days of the weekEqual distribution of days of the week

ReferentReferent

July 15 July 15 –– Aug 1Aug 1

Aug 12 Aug 12 –– Aug 22Aug 22July 8July 8–– July 14July 14

Heat WaveHeat Wave

ReferentReferent

20062006

*Methods: Knowlton  K, et al. 2008.

*

•• Heat wave period: n = 474 HRI claimsHeat wave period: n = 474 HRI claims

•• Referent period: n = 85 HRI claimsReferent period: n = 85 HRI claims

389 excess HRI claims during heat wave period389 excess HRI claims during heat wave period

Heat Wave HRI Claims AnalysisHeat Wave HRI Claims Analysis
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Rate Ratios for HRI claims Rate Ratios for HRI claims 
by age, gender and ethnicity by age, gender and ethnicity 
during the July 2006 heat during the July 2006 heat 
wavewave

Age (yrs)Age (yrs)

GenderGender

EthnicityEthnicity

Demographic Demographic 
CharacteristicCharacteristic

Rate Ratio Rate Ratio 
(95% CL)(95% CL)

5.65.6

6.46.4
5.15.1

5.45.4
6.66.6

3.33.3
8.78.7
5.65.6
4.94.9
5.55.5
8.38.3
3.33.3

(4.4, 7.1)(4.4, 7.1)OverallOverall

(4.3, 9.6)(4.3, 9.6)HispanicHispanic
(3.8, 7.0)(3.8, 7.0)

NonNon--
HispanicHispanic

(4.1, 7.1)(4.1, 7.1)MaleMale
(4.0, 11.4)(4.0, 11.4)FemaleFemale

(0.86, 18.9)(0.86, 18.9)Over 65Over 65
(4.0, 22.6)(4.0, 22.6)5555--6464
(3.3, 10.0)(3.3, 10.0)4545--5454
(3.1, 8.1)(3.1, 8.1)3535--4444
(3.4, 9.0)(3.4, 9.0)2525--3434
(3.6, 23.8)(3.6, 23.8)2020--2424
(1.4, 8.3)(1.4, 8.3)1616--1919

Industry CategoryIndustry Category Rate Ratio (95% CL)Rate Ratio (95% CL)

Rate Ratios for HRI Claims by Industry Rate Ratios for HRI Claims by Industry 
July 2006 Heat WaveJuly 2006 Heat Wave

5.6 5.6 

2.52.5
3.43.4
3.93.9
4.04.0
4.04.0
4.04.0
4.04.0
4.34.3
6.06.0
6.56.5
7.17.1
7.77.7
8.0 8.0 

11.1 11.1 
13.5 13.5 
15.0 15.0 

(2.2, 5.3)(2.2, 5.3)Public AdministrationPublic Administration
(2.0, 8.4)(2.0, 8.4)ManufacturingManufacturing

(1.3, 16.4)(1.3, 16.4)Arts, Entertainment & Arts, Entertainment & RecRec

(0.4, 197)(0.4, 197)Other ServicesOther Services

(0.8, 38.7)(0.8, 38.7)Educational ServicesEducational Services

(1.3, 16.4)(1.3, 16.4)Transport & WarehousingTransport & Warehousing
(1.2, 23.7)(1.2, 23.7)InformationInformation
(0.7, 276)(0.7, 276)Prof, Prof, SciSci & Tech Services& Tech Services
(1.5, 59.3)(1.5, 59.3)AccommodAccommod & Food Services& Food Services
(3.5, 16.3)(3.5, 16.3)ConstructionConstruction
(2.3, 39.9)(2.3, 39.9)Admin, Support & Waste Admin, Support & Waste SvcsSvcs
(1.1, 355)(1.1, 355)UtilitiesUtilities
(5.2, 28.6)(5.2, 28.6)Ag, Forest, Fish & HuntAg, Forest, Fish & Hunt

(2.3, 631.5)(2.3, 631.5)Wholesale TradeWholesale Trade

(3.4, 117.1)(3.4, 117.1)Retail TradeRetail Trade

(4.4, 7.1)(4.4, 7.1)All IndustriesAll Industries

(0.4, 26.3)(0.4, 26.3)Mining Mining 
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Rate Ratios for HRI claims by OccupationRate Ratios for HRI claims by Occupation
Selected Occupations July 2006 Heat WaveSelected Occupations July 2006 Heat Wave

(1.5, 9.8)(1.5, 9.8)3.63.6Construction Laborers (626)Construction Laborers (626)
(1.3, 10.1)(1.3, 10.1)3.33.3Production Workers (896)Production Workers (896)

(2.0, 22.9)(2.0, 22.9)5.85.8Truck/Delivery Drivers (913)Truck/Delivery Drivers (913)
(2.4, 41.5)(2.4, 41.5)8.08.0

Laborers & Freight, Stock, Laborers & Freight, Stock, 
& Material Movers (962)& Material Movers (962)

(1.6, 473.5)(1.6, 473.5)11.011.0Carpenters (623)Carpenters (623)

5.65.6

2.22.2
2.42.4

2.62.6

13.313.3

(4.4, 7.1(4.4, 7.1All OccupationsAll Occupations

(0.8, 7.0)(0.8, 7.0)Police & Sheriff's Patrol Officers (385)Police & Sheriff's Patrol Officers (385)
(1.0, 6.9)(1.0, 6.9)

Landscaping & Landscaping & 
GroundskeepingGroundskeeping Workers (425)Workers (425)

(1.2, 6.0)(1.2, 6.0)Fire Fighters (374)Fire Fighters (374)

(5.9, 37.4)(5.9, 37.4)FarmworkersFarmworkers (605)(605)
Rate Ratio (95% CL)Rate Ratio (95% CL)Occupation Category (COC)Occupation Category (COC)

Take Home PointsTake Home Points

•• Occupational HRI is a problem in CaliforniaOccupational HRI is a problem in California
–– Across a wide range of industries and occupationsAcross a wide range of industries and occupations
–– Especially during hotter months and heat wavesEspecially during hotter months and heat waves

•• Workers need to be considered atWorkers need to be considered at--risk population in risk population in 
public health HRI prevention effortspublic health HRI prevention efforts
–– Cannot assume that the Heat Illness Prevention Standard will Cannot assume that the Heat Illness Prevention Standard will 

solve problemsolve problem
–– Public health messages to prevent occupational HRI should be Public health messages to prevent occupational HRI should be 

incorporated into community messages, especially during heat incorporated into community messages, especially during heat 
waveswaves

•• WCIS can render useful information for public health WCIS can render useful information for public health 
surveillance purposessurveillance purposes
–– Needs to be incorporated into system of ongoing data tracking Needs to be incorporated into system of ongoing data tracking 

for HRI to evaluate effectiveness of enforcement and prevention for HRI to evaluate effectiveness of enforcement and prevention 
effortsefforts
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Limitations of WCISLimitations of WCIS

•• No ICDNo ICD--9 or E9 or E--codescodes
•• No NAICS or COC codes No NAICS or COC codes 
•• No ethnicity dataNo ethnicity data
•• Inconsistent and not uniformly coded data Inconsistent and not uniformly coded data 

on work taskson work tasks
•• Lost work time and cost difficult to deriveLost work time and cost difficult to derive

Next StepsNext Steps

•• Continue data analysisContinue data analysis
–– Geographic analysisGeographic analysis
–– Weather dataWeather data

•• Evaluate surveillance system Evaluate surveillance system 
–– Assess data usefulnessAssess data usefulness
–– Evaluate system attributesEvaluate system attributes
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